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Abstract

Examination of scalation of American alligators {Alligator mississippiensia) from populations

in the eastern and western parts of the species range revealed several scale characteristics that

varied between populations and significant variation in the number of transverse ventral rows,

number of anterior nuchal scales, number of nuchal scales, number of scales in the anterior dorsal

scale row, number of scales in the posterior transverse dorsal scale rows, and occurrence of caudal

irregularity. Ventral ossification occurs in alligators longer than 165 cm from both the eastern

and western parts of the species range. Because of a lack of material from the central part of the

alligator's range (Alabama and Mississippi), the nature of this variation cannot be determined.

In the past 5 years more than 8,000 American alli-

gators (Alligator mississippiensis) have been trans-

planted by State, Federal, and private wildlife organ-

izations in the southeastern United States to restock

populations depleted by hunting (T. Joanen, personal

communication). Neill (1971) suggested that some
races of the alligator can be distinguished by juvenile

and adult coloration. In 1974, the U.S. Fish and

Wildlife Service, Office of Endangered Species, was
concerned by the volume of alligator transplant

requests, and initiated an investigation of intraspecific

variation in the alligator. The present study deals with

one aspect of that investigation, scalation.

The extent of intraspecific variation in the Croco-

dilia has not been adequately studied. Recently, with

increased legislative control of crocodilian parts and

products, knowledge of intra- and inter-specific varia-

tion in the Crocodilia has become important to law

enforcement personnel.

'Funded by the New York Zoological Society; National Fish

and Wildlife Laboratory. U.S. Fish and Wildlife Service: and
the World Wildlife Fund, U.S. Appeal.

•Present address: National Fish and Wildlife Laboratory,

Museum of Natural History. Washington. D.C. 20560.

Methods

Alligators from seven States throughout the species

range (Fig. 1, Table 1), were caught from the wild;

their scalation was examined and they were released

unharmed in the vicinity of capture. Permits had been

obtained from State and Federal agencies. Alligators

were obtained from areas where there had been no offi-

cial release of non-native alligators. Alligators from

known localities held captive at Sea Arama, Galveston

County, Texas, and the Savannah River Ecology

Laboratory, Aiken County, South Carolina, also were

examined. Preserved specimens were examined from

the following institutions: California Academy of Sci-

ences; Carnegie Museum; Duke University; Los

Angeles County Museum of Natural History; Museum
of Comparative Zoology, Harvard University:

Museum of Natural History, University of Kansas;

Museum of Vertebrate Zoology, Berkeley; North Caro-

lina State Museum; Ohio State University; South

Carolina State Museum; Texas Cooperative Wildlife

Collection, Texas A & M University; National

Museum of National History, Smithsonian Insti-

tution; Florida State Museum, University of Florida;

and Museum of Southwestern Biology, University of

New Mexico.
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Table 1. Localities, geographic grouping, and sample
sizes ofAmerican alligators examined.

Fig. 1. Species range and sample localities of alligators used
in this study. Numbers refer to samples listed in Table 1

.

The scale terminology used is that of Deraniyagala

(1939), King and Brazaitis (1971), and Ross and Ross
(1974). In the examination of scales, we counted the

following: post-occipital scales, anterior nuchal scales,

nuchal scales, transverse throat scale rows, collar

scales (including irregularly placed scales in the

median part of the collar), transverse ventral scale

rows, double-crested caudal whorls, single-crested

caudal whorls (including the tail tip), anterior dorsal

scales (a lateral series of enlarged scales in three

groups, termed clusters A, B, and C which occur be-

tween the nuchal and dorsal body scales), and the con-

tiguous ossified and non-ossified scales which occur in

each of the 18 transverse dorsal body scale rows. We
also determined the presence or absence of ventral

ossification by applying pressure to the lateral

margins of the ventral, pectoral, and anterior throat

scales, resulting in a smooth or irregular curvature of

the scale; an irregular curvature indicated scale ossifi-

cation. Occurrence of caudal irregularity was noted.

All scale counts were made by Ross.

During preliminary analyses, males and females

from four localities (northern and southern Florida,

Georgia, and Louisiana) were analyzed by sex but no

differences in scalation between sexes were observed.

Accordingly, the data for males and females are

combined.

Continuous variables, other than the number of con-

tiguous scales per transverse dorsal body scale row,

were subjected to an analysis of variance (Nie et al.

1975) to determine significance [P < 0.05) of inter-

populational variation and differences between the

eastern and western samples. Central values are ex-

pressed as the mean plus or minus the standard error.

We subjected the number of contiguous scales per

transverse dorsal body scale row to multivariate step-

wise discriminant analysis using programs BMD07M
(Dixon 1974) and BMDP7M (Dixon 1975). Sample



samples (Table 1) to test Neill's (1971) hypothesis that

populations east and west of the Mississippi River

drainage are distinct.

Results

The number of transverse throat scale rows varied

from 25 to 38 (x = 30.0 ±0.09). Variation between

populations was not significant (Fig. 2).

The number of collar scales varied from 8 to 17

(x = 11.9 ± 0.08). Irregular scales at the mid-ventral

part of the collar occur in some alligators. These scales

were counted and the high number of collar scales of

some alligators reflects this scale anomaly. No sig-

nificant interpopulational or geographic variation was
observed (Fig. 3).
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Fig. 2. Mean number of transverse throat scale rows for all

samples where N > 12 and the eastern and western groups
compared. Numbers at the base of each vertical line repre-

sent samples as listed in Table 1. The vertical line repre-

sents the range, the rectangle is one standard deviation,

the darkened part of the rectangle is the 95% confidence
limit, and the horizontal line represents the mean.
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Fig. 3. Mean number of collar scales for all samples where
N > 12 and the eastern and western groups compared.
Numbers at the base of each vertical line represent samples
as listed in Table 1 . The vertical line represents the range,

the rectangle is one standard deviation, the darkened part

of the rectangle is the 95% confidence limit, and the hori-

zontal line represents the mean.

The number of transverse ventral scale rows varied

from 25 to 35 (x = 30.0 ± 0.09). Although the range of

scale rows was large, interpopulational variation in

number of transverse rows within eastern and western

groups was not significant. However, a significant dif-

ference between eastern and western groups was
observed; the western group averaged 1.2 transverse

ventral scale rows more than the eastern group
(Fig. 4).

The presence of ventral ossification (buttons, corn-

markings) has been used to identify the origin of com-
mercial alligator skins (Stevenson 1903; Arthur 1931;

King and Brazaitis 1971). According to these authors,

large skins with ventral ossification in the pectoral and
throat scales were thought to have come from the

eastern part of the species range (Florida, Georgia, and
South Carolina) since the western skins they examined
(Louisiana and Texas) lacked ventral ossification.

We found that no alligators smaller than 165 cm
total length (N = 391) had ventral ossification.

However, 68% of the alligators examined that were

larger than 165 cm (N = 31) had ossification of the

posterior throat, lateral collar, and anterior ventral

scales. Fifty-three percent of the western sample and
84.5% of the eastern sample of alligators larger than

165 cm total length showed ventral ossification.
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Fig. 4. Mean number of transverse ventral scale rows for all

samples where N a 12 and the eastern and western groups
compared. Numbers at the base of each vertical line repre-

sent samples as listed in Table 1. The vertical line repre-

sents the range, the rectangle is one standard deviation,

the darkened part of the rectangle is the 95% confidence
limit, and the horizontal line represents the mean.
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The number of anterior double-crested caudal whorls

varied from 14 to 18 (x = 16.1 ± 0.06). The observed

range within populations was large (Fig. 5). Although
the western population averaged a half anterior caudal

whorl less than the eastern group, the difference be-

tween the two populations was not significant. The
number of posterior, single-crested caudal whorls was
relatively constant and varied from 19 to 24 (x = 21.9

± 0.07, Fig. 6). No significant interpopulational varia-

tion was observed.

Many alligators displayed irregularity of anterior

lateral caudal scalation similar to caudal irregularity

described in the Central American crocodiles, Croco-

dylus acutus and C. moreletii (Ross and Ross 1974).

One alligator from the vicinity of Galveston County,

Texas, exhibited extensive ventrolateral caudal irregu-

larity. The percentage of alligators with caudal irregu-

larity varied among populations and between the

eastern and western groups (Table 2). Caudal irregu-

larity was observed in 40.1% of the eastern alligators

and 80.0% of the western alligators. Variation within

geographic groupings was observed; caudal irregu-

larity among alligators of the eastern samples varied
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Fig. 5. The mean number of anterior caudal whorls for all

samples where N > 12 and the eastern and western groups
compared. Numbers at the base of each vertical line repre-

sent samples as listed in Table 1. The vertical line repre-

sents the range, the rectangle is one standard deviation,

the darkened part of the rectangle is the 95% confidence
limit, and the horizontal line represents the mean.

Fig. 6. The mean number of posterior caudal whorls for all

samples where N > 12 and the eastern and western groups
compared. Numbers at the base of each vertical line repre-

sent samples as listed in Table 1. The vertical line repre-

sents the range, the rectangle is one standard deviation,

the darkened part of the rectangle is the 95% confidence

limit, and the horizontal line represents the mean.



Table 2. Occurrence of caudal irregularities in alliga-

tors from eight localities throughout the species

range, and both separately and combined for five

localities from the eastern part of the species range

and three localities from the western part of the

range. Sample numbers are as in Table 1.

Sample Present Absent

1



Table 3. Mean number of contiguous dorsal scales

per body row of alligators from the eastern and
western parts of the species range.
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Fig. 8. Plot of canonical analysis of the number of scales in the anterior 15 transverse dorsal body scale rows of American alli-

gators from the eastern and western parts of the species range. (T) represents western alligators, x represents eastern

alligators.
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As the Nation's principal conservation agency, the Department of the
Interior has responsibility for most of our nationally owned public

lands and natural res mrces. This includes fostering the wisest use of

our land and water resources, protecting our fish and wildlife, preserv-

ing the environmental and cultural values of our national parks and
historical places, and providing for the enjoyment of life through out-

door recreation. The Department assesses our energy and mineral
resources and works to assure that their development is in the best

interests of all our people. The Department also has a major responsi-

bility for American Indian reservation communities and for people who
live in island territories under U.S. administration.
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